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Description 



DISC BRAKE FOR LAND VEHICLES 

Cross Reference to Related Applications 

[0001] jhe present application is a continuation patent applica- 
tion of International Application No. PCT/SE02/00936 
filed 16 May 2002 which was published in English pur- 
suant to Article 21(2) of the Patent Cooperation Treaty, 
and which claims priority to Swedish Application No. 
0102534-5 filed 13 July 2001. Both applications are ex- 
pressly incorporated herein by reference in their en- 
tireties. 
Background of Invention 

Technical Field 

[0002] Jhe present invention relates to a disc brake for land ve- 
hicles, in particular for heavy commercial vehicles such as 

trucks and buses. 
Background 

[0003] Disc brakes are now commonly used on heavy vehicles. 



even if they were introduced relatively recently compared 
to their use in passenger vehicles and other light vehicles, 
where disc brake technology has long been well estab- 
lished. 

[0004] jhe main type of disc brake for heavy vehicles is pneu- 
matically activated and comprises (includes, but is not 
limited to) a conventional type floating brake caliper over 
a brake disc rotating with the wheel axle, and a holder for 
two brake linings. The holder has support surfaces for 
taking up the forces to which the brake linings are ex- 
posed during braking. The brake is generally activated by 
a piston rod from a pneumatically driven brake cylinder 
pressing upon a lever which transmits the force, via a 
force transmission mechanism, to two brake pistons that 
in turn press against one of the brake linings. In this case, 
force is also transmitted in a known manner to the other, 
opposite brake lining via the floating brake caliper, result- 
ing in the brake linings being pressed against both sides 
of the brake disc. An adjustment mechanism is designed 
to continuously compensate for the wear of the brake lin- 
ings during their useful life. 

[0005] The conventional disc brake described above has many 
good properties such as good reliability, low vibrations 



and low noise level. It also has a high degree of resistance 
to crack formation as a result of the relatively heavy and 
powerful brake caliper. However, the design is also asso- 
ciated with a number of disadvantages. One important 
disadvantage is that heat is transmitted directly from the 
brake linings to the brake journals and onward into the 
sensitive force transmission mechanism. The brake pis- 
tons are generally sealed off against dirt and dampness by 
means of grease and sealing bellows made of rubber or 
some other flexible material, which after some time tend 
to become damaged by the high degree of heat. 

[0006] Another disadvantage is that the floating brake caliper has 
to easily slide so that the brake can function satisfactorily. 
The brake caliper also supports the activating mechanism, 
the adjustment mechanism and the brake cylinder, for 
which reason the mass of the floating part is great. The 
great mass results in great stresses on the suspension 
bushings of the brake caliper when the brake is exposed 
to vibrations from the road surface, which results in in- 
creased wear of the suspension bushings. 

[0007] Moreover, the brake caliper, the brake linings and the 
brake pistons are all arranged to be able to slide, which 
involves a large number of expensive function surfaces. 



During braking, very liigli stresses also arise on tliese 
slide surfaces, which, in addition to causing increased 
wear, also means that the function surfaces have to be 
given substantial dimensions. At the surface between 
brake lining and brake-lining holder, there Is also a slid- 
ing of metal against metal. 
[0008] Finally, the whole brake disc has to be dismantled in order 
for the wheel hub to be able to be subsequently disman- 
tled, which represents a disadvantage in terms of mainte- 
nance. 
Summary of Invention 

[0009] Against the background of the abovementloned disadvan- 
tages of the conventional disc brake, a need has been 
identified for a novel disc brake design, which avoids said 
disadvantages. The Invention therefore makes available a 
disc brake, namely for land vehicles, that is characterized 
by a brake disc that rotates with a wheel axle. A brake 
caliper is included that is mounted in a movable manner 
in a non-rotating wheel-axle housing that is arranged 
about the wheel axle. Two brake linings, one on each side 
of the brake disc, are each designed in such a way that, 
when acted upon by an activating mechanism, they are 
caused to bear against the sides of the brake disc for 



transmitting a bral<ing torque to the wheel axle. The brake 
caliper comprises two brake-lining holders which are axi- 
ally displaceable relative to one another and relative to the 
wheel-axle housing. The brake-lining holders each have 
at least one actuation surface for engagement with the 
activating mechanism, and as a result of which the brake- 
lining holders are displaced toward each other upon acti- 
vation. 

[0010] In one specific embodiment, the brake-lining holders have 
attachment seats for the brake linings that are placed at a 
distance from the actuation surfaces. 

[0011] In an advantageous embodiment of the invention, an 

outer brake-lining holder is designed such that, in the ax- 
ial direction of the wheel axle, it at least partially sur- 
rounds an inner brake-lining holder. The actuation sur- 
face of the inner brake-lining holder is in this case di- 
rected toward a corresponding actuation surface of the 
outer brake-lining holder. 

[0012] jhe previously mentioned activating mechanism is prefer- 
ably axially fixed in relation to the wheel-axle housing 
and comprises a separating member acting between the 
actuation surfaces for the purpose of mutual axial dis- 
placement of the brake-lining holders. The separating 



member consists of a cam element, which cam element is 
rotatable about a camshaft extending substantially at 
right angles to the wheel axle. In an expedient embodi- 
ment, the cam element consists of a S-cam. The cam ele- 
ment can also consist of a so-called Z-cam, or a cam pro- 
file of involute type. Alternatively, the separating member 
can also have a wedge-shaped cross section. 
[0013] In a suitable embodiment, needle-roller bearings are 

placed between the cam element and the actuation sur- 
faces. 

[0014] Moreover, in an expedient embodiment, an activating 
lever is connected in a rotationally fixed manner to the 
camshaft. The activating lever has an end portion de- 
signed for actuation by an actuator rod from a power 
member, such as a pneumatic actuator cylinder, or alter- 
natively an angled gear or other type of gear that can also 
be used to turn the camshaft. 

[0015] In a preferred embodiment, the brake-lining holders are 
both arranged so as to slide along two mutually substan- 
tially parallel suspension axles, which are likewise sub- 
stantially parallel to the wheel axle and are secured in the 
wheel-axle housing. 

[0016] Finally, in a maintenance-friendly embodiment, the outer 



brake-lining liolder is articulated so that it can be pivoted 
upward about one of the suspension axles between a 
downwardly pivoted operating position and an upwardly 
pivoted maintenance position for replacing the brake lin- 
ings. 

Brief Description of Drawings 

[0017] Embodiments of the invention will be described in greater 
detail below with reference to the accompanying draw- 
ings, in which: 

[0018] Fig. 1 is a partial cutaway top view of a preferred embodi- 
ment of a disc brake configured according to the inven- 
tion and with the brake shown in an unactivated position; 

[0019] Fig. 2 is a partial sectional view, taken along dot- 
and-dash line 2-2 of Fig. 1, showing a separating mem- 
ber in the form of an S-shaped cam element; 

[0020] Fig. 3 is a partial sectional view, taken along dot- 
and-dash line 3-3 of Fig. 1, showing an activating lever in 
cutaway view; 

[0021] Fig. 4 is a partial cutaway top view of a preferred embodi- 
ment of a disc brake configured as in Fig. 1, but with the 
brake shown in an activated position; 

[0022] Fig. 5 shows a simplified sectional view of the disc brake, 
where the outer brake-lining holder is shown in a down- 



wardly pivoted operating position (solid lines) and in an 
upwardly pivoted maintenance position (dashed lines); 
[0023] Fig. 6 shows a partial sectional view of a cam element 

configured according to an alternative embodiment of the 
invention; and 

[0024] Fig. 7 shows a partial sectional view of a cam element 

configured according to another alternative embodiment 

of the invention. 
Detailed Description 

[0025] Reference number 1 in Fig. 1 designates generally a disc 
brake configured according to the invention, typically for 
a land vehicle, and in particular, for heavy commercial ve- 
hicles such as trucks and buses. 

[0026] The disc brake 1 comprises a brake disc 2 which rotates a 
with a wheel axle 3. The wheel axle 3 is indicated only by 
a dot-and-dash line in Fig. 1 and in Fig. 4. The brake disc 
2 is of a conventional type and is only drawn diagrammat- 
ically in the figures. As will be appreciated by those per- 
sons skilled in the art, the arrangement may include ven- 
tilation orifices (not shown) and can be fixed in terms of 
rotation to the wheel axle 3 by a spline coupling (not 
shown). 

[0027] jhe disc brake 1 also comprises a brake caliper 4 



mounted in a movable manner in a non-rotating wheel- 
axle housing secured to the vehicle and arranged about 
the wheel axle 3. The term wheel-axle housing here in- 
cludes both rear-axle housing and spindles and steerable 
spindles. 

[0028] Two brake linings 5, one on each side of the brake disc 2, 
are also held in place by the brake caliper 4. The brake 
linings 5 each consist in a conventional manner of a fric- 
tion plate 6 made of a material with high heat resistance, 
and of a support plate 7, usually made of metal, which is 
secured to the rear; i.e., on that side of the brake lining 5 
facing away from the brake disc 2. In an alternative em- 
bodiment, the friction plate 6 can be used without support 
plate 7. The brake linings 5 are designed in such away 
that, when acted upon by an activating mechanism 8, they 
are caused to bear against the sides 9 of the brake disc 2 
for transmitting a braking torque to the wheel axle 3. 

[0029] According to the invention, the brake caliper 4 comprises 
two brake-lining holders 10, 11 which are axially dis- 
placeable relative to one another and relative to the 
wheel-axle housing. As can be seen from Fig. 1, an outer 
brake-lining holder 10 is designed such that, in the axial 
direction of the wheel axle 3, it completely surrounds an 



inner brake-lining liolder 11. However, in an alternative 
embodiment, it is contemplated that the outer brake-lin- 
ing holder 10 can instead be designed such that it only 
partially surrounds the inner brake-lining holder 11. The 
outer brake-lining holder 10 is caliper-shaped and ex- 
tends with an overhanging portion 17 over the brake disc 
2. In this respect, the outer brake-lining holder 10, 
viewed from the outside, resembles a traditional brake 
caliper, despite the fact that its function differs from a 
traditional brake caliper. 

[0030] 7he brake-lining holders 10, 11 each have two actuation 
surfaces 12, 13 and 14, 15, respectively, for engagement 
with the activating mechanism 8, by which means the 
brake-lining holders 10, 11 are displaced toward each 
other and toward the brake disc 2 upon activation. The 
brake-lining holders 10, 11 are further provided with at- 
tachment seats 16 for the brake linings 5 that are placed 
at a distance from the actuation surfaces 12, 13, 14, 15. 
This arrangement avoids substantial heat transfer from 
the brake linings 5 directly to the activating mechanism 8, 
which, compared to conventional disc brakes, is a great 
advantage from the point of view of operational reliability. 

[0031] 7he actuation surfaces 14, 15 of the inner brake-lining 



holder 11 are directed toward corresponding actuation 
surfaces 12, 13 of the outer bral<e-lining holder 10. This 
is made possible by the fact that the outer brake-lining 
holder 10 surrounds or "overlaps" the one inner brake- 
lining holder 11 in the manner described above. The 
brake-lining holders 10, 11 are thus displaced toward 
each other when the actuation surfaces 12, 13, 14, 15 are 
forced apart, for which reason the activating mechanism 8 
according to the invention comprises two separating 
members 18 acting between said actuation surfaces 12, 
13, 14, 15 for the purpose of mutual axial displacement 
of the brake-lining holders 10, 11 in the axial direction of 
the wheel axle 3. 
[0032] In the illustrative embodiment that is shown, the separat- 
ing members 18 consist of cam elements that are rotat- 
able about a camshaft 19. As can be seen from Figures 1 
and 4, the camshaft 19 extends at right angles to the 
wheel axle 3. The camshaft 19 is mounted with bearing 
bushings (not shown) in two holder arms 24 which extend 
in parallel and are secured in the wheel-axle housing (not 
shown). By means of the holder arms 24, the activating 
mechanism 8 is axially fixed in relation to the wheel-axle 
housing (not shown). 



[0033] In Fig. 2, which is a sectional view taken along the dot- 
and-dash line 2-2 in Fig. 1, it will be seen that the cam 
element 18 has a substantially S-shape in cross section, 
with the camshaft 19 located in the central portion 20 of 
the S-shape. A cam element such as this is normally 
called an S-cam. The figure diagrammatically shows how 
the actuation surfaces 12, 14 of the brake-lining holders 
10, 11 are forced apart in the mutually opposed directions 
of the arrows 21, 22 when the cam element 18 is rotated 
about the camshaft 19 in the direction of the arrow 23. 

[0034] An activating lever 25 is connected in a rotationally fixed 
manner to the camshaft 19, and, in the illustrative em- 
bodiment shown, the camshaft 19 and the activating lever 
25 are formed integrally by being forged from the same 
piece. As will be seen from Fig. 3, the activating lever 25 
has a substantially cup-shaped free end portion 26 de- 
signed for actuation by an actuator rod 27 in the direction 
of the arrow 28 from a power member. The power mem- 
ber can consist, for example, of a pneumatically driven 
actuator cylinder. Alternatively, other power members can 
also be used, such as hydraulically or electrically driven 
actuator members. 

[0035] In Fig. 1 and Fig. 4it can also be seen that in this illustra- 



tive embodiment the brake-lining liolders 10, 11 are both 
arranged so as to slide along two mutually parallel sus- 
pension axles 29 which are likewise parallel to the wheel 
axle 3 and are secured in the wheel-axle housing by 
means of two securing lugs 30 and in the inner end por- 
tions 31 of the suspension axles 29. Alternatively, the 
suspension axles can be secured either by means of the 
securing lugs 30, at the end portions 31 or in another way 
along the suspension axles 29. The brake-lining holders 
10, 11 are in this case provided with slide sleeves 32, 33, 
34, 35, 36, 37, 38 which, by means of slide bearing bush- 
ings 39, slide along the two suspension axles 29. In con- 
templated alternative embodiments, other types of slide 
bearing bushings 39 can be replaced by other types of 
bearing elements, such as axial bearings provided with 
rolling bodies. On the outer brake-lining holder 10, the 
actuation surfaces 12, 13 are placed on the slide sleeves 
32 and 34, respectively. 
[0036] In order to illustrate the pattern of movement of the disc 
brake 1, reference is now made to Figs. 1 and 4. Fig. 1 
shows the disc brake 1 in an unactivated (non-active-) 
position, in which a gap 40 can be seen between the 
brake disc 2 and the brake linings 5. The activating lever 



25 is located in a substantially upright position. In Fig. 4, 
by contrast, the disc brake 1 has been activated by means 
of the actuator rod 27 pressing on the activating lever 25, 
whereupon the latter assumes an inclined position and 
rotates the camshaft 19. The cam elements 18 are also 
rotated in such a way that they force the opposing actua- 
tion surfaces 12, 13, 14, 15 of the brake-lining holders 
10, 11 apart, as has previously been described with refer- 
ence to Figs. 2 and 3. By virtue of the outer brake-lining 
holder 10 overlapping the inner brake-lining holder 11, 
the brake-lining holders 10, 11 are displaced toward each 
other when the actuation surfaces 12, 13, 14, 15 are 
forced apart, the brake linings 5 being caused to bear 
against the brake disc 2. 
[0037] Fig. 5 shows a simplified sectional view of the disc brake 
1, where the outer brake-lining holder 10 can be moved 
in an advantageous manner from a downwardly pivoted 
operating position "A" (shown by solid lines) to an up- 
wardly pivoted maintenance position "B"(shown by dot- 
and-dash lines), by means of the slide sleeve 32 being di- 
vided into a fixed part 32a and a part 32b which can be 
detached via bolts 41. For upward pivoting, the bolts 41 
are thus unscrewed, and the detachable part 32b of the 



slide sleeve 32 is removed from the fixed part 32a, and 
the outer brake-lining holder 10, which is now freely ar- 
ticulated about one of the suspension axles 29, is pivoted 
upward to its maintenance position. This makes it much 
easier to replace the brake linings 5, and at the same time 
the rest of the disc brake becomes easily accessible for 
inspection and maintenance. A further advantage of this 
solution is that the disc brake 1 does not have to be re- 
moved to permit removal of the wheel hub (not shown). 

[0038] Fig. 6 shows an alternative embodiment of the cam ele- 
ment 18 that is analogous to with Fig. 2. This cam ele- 
ment 18 is also by definition of the so-called S-cam type, 
even if the S shape is not as clear as in Fig. 2. The cam el- 
ement 18 is shown in maximum deployment. Needle- 
roller bearings 42 are placed between the cam element 18 
and the actuation surfaces 12, 14 in order to reduce the 
frictional resistance of the activating mechanism 8. 

[0039] Fig. 7 is a partial sectional view of a cam element 18 con- 
figured according to another alternative embodiment. 
Here, the cam element 18 has a curved, wedge-shaped 
cross section. The wedge-shaped cam element 18 is de- 
signed for actuation by a power member that displaces 
the cam element 18 in the direction of the arrow 23. Here 



too, needle-roller bearings 42 are placed between the 
cam element 18 and the actuation surfaces 12, 14. Fric- 
tion-reducing elements other than needle bearings are of 
course conceivable for this purpose. For example, the ac- 
tuation surfaces 12, 14 can be lined with a layer of low- 
friction material, so that a slide bearing is thus obtained. 

[0040] In another embodiment, the cam element 18 can consist 
of a so-called Z-cam, where the cam element 18 has a 
more pronounced Z-shaped cross section. 

[0041] The Invention is not limited to the illustrative embodi- 
ments described above and shown in the drawings, but 
instead can be freely varied within the scope of the asso- 
ciated patent claims. For example, the brake-lining hold- 
ers 10, 11 can be provided with more actuation surfaces 
12, 13, 14, 15 than are shown in the illustrative embodi- 
ments described herein. However, the brake-lining hold- 
ers 10, 11 are always each provided with at least one ac- 
tuation surface. Furthermore, for reasons of clarity, the il- 
lustrative embodiment shown in Figs. 1 and 4 has been 
drawn without an adjustment mechanism for continuous 
compensation of the wear of the brake linings 5. However, 
it goes without saying that such an adjustment mecha- 
nism is also present on the disc brake according to the in- 



vention, and it can be designed in a number of different, 
previously l<nown ways. 



